Background: Descemet's membrane endothelial keratoplasty (DMEK) is an evolving option for failed penetrating keratoplasty (PK) as it has shown promising results compared to repeat PK. Case description: A 22 years young gentleman presented with gradual diminution of vision in the left eye (LE) for six months following therapeutic PK for a perforated fungal corneal ulcer. His best spectacle corrected visual acuity (BSCVA) was 6/60 in LE. Slit-lamp examination of LE revealed circumcorneal congestion with full thickness corneal graft with micro and macrobullae, diff use stromal edema, DM folds and seven well-buried sutures. Intraocular pressure was 20 mmHg in the right eye whereas it could not be assessed in the left eye. The diagnosis of LE failed PK was made and the patient underwent DMEK. At four months postoperative follow up visit, BSCVA improved to 6/9. This is the fi rst reported case of DMEK after a failed PK in a young patient from Nepal which was successfully treated without any complications. Conclusion: DMEK has a higher potential for better visual rehabilitation compared to DSEK and PK. It has also proved its effi cacy in the treatment of endothelial graft failure following PK as it is a less invasive procedure.
Introduction
Despite many advances in corneal transplantation surgery, graft failure is one of the leading indications for penetrating keratoplasty (Liu E et al, 1996; Maeno E et al, 2000) . Recent practice has introduced Endothelial keratoplasty (EK) used as an alternative to repeat full-thickness transplantation (Ang M et al, 2014; Mitry D et al, 2014) . Anshu A and Yadav R et al DMEK in Failed Penetrating Keratopathy Nepal J Ophthalmol 2018; Vol 10 (20): 194-198 improved to 6/60 with -1.00 DC x 135°. Slit-lamp examination revealed diff use and circumcorneal congestion with full thickness corneal graft. There were 7 well-buried sutures in situ. Micro and macro bullae were present on the donor cornea with diff use stromal edema, DM folds and endothelial dusting. Right eye examination did not reveal any abnormality. Fundus examination was normal in both eyes. The intraocular pressure on Goldmann applanation tonometry was 20 mmHg in right eye whereas it could not be assessed in the left eye. He had undergone uneventful therapeutic penetrating keratoplasty (PK) in the left eye with donor corneal size of 8.25mm for perforated fungal corneal ulcer six months back with an unsatisfactory postoperative gain of vision. The diagnosis of left eye failed PK was made and the patient underwent DMEK. Donor preparation: Donor Descemet's membrane was prepared just before the operation. A gentle trephination with 9.5 mm trephine was done in donor corneoscleral button. This was then immersed in Ringer lactate solution. With the help of scorer Descemet's membrane was separated at edges throughout 360° and was gently pulled to separate it about 70% of the area from the stroma. One "S" stamp was applied on the stromal surface and then, it was punched with 8 mm corneal trephine and separated gently with suture tying forceps till completion. This membrane spontaneously rolls immediately, was stained with trypan blue 0.06% (Auroblue) and loaded in a glass pipette injector (Figure 1 ).
Operative procedure
Surgery was performed under peribulbar anesthesia (3-4 ml of lignocaine Hydrochloride 2% with adrenaline 1:200,000 was mixed with hyaluronidase) followed by an ocular massage for about ten minutes.
Two side ports were made at 6 and 12 o'clock position and a temporal corneal incision of 2.5 mm size were created with a keratome. Anterior chamber (AC) was fi lled with cohesive viscoelastic (sodium hyaluronate). A descematorrhexis of 8 mm in size was made with a reverse Sinskey hook ( Figure 2 ) and recipient's Descemet's membrane along with cohesive viscoelastic was aspirated with the bimanual cannula. Donor Descemet membrane was injected gently into AC. AC was shallowed by ejecting some fl uid out through the side port. Donor graft was unrolled with no touch two cannula techniques by tapping over the host cornea and making sure the stroma side faces towards the recipient stroma. Once fully unrolled and centered, the air was injected beneath donor Descemet's membrane to attach to the host stroma. The anterior chamber was completely fi lled with air and left in AC for about 3 hours. After 3 hours 50% of the air was replaced with ringer lactate solution under topical anesthesia in operation theatre.
The patient was prescribed topical prednisolone 1% four-times-a-day and tapered at 1-week interval along with topical antibiotics and tear substitute four times a day for two weeks. At one month follow-up, visual acuity improved to 6/12 with -1.25 DC x 90°. Micro and macro bullae disappeared and stroma was clear with the absence of DM folds. DMEK graft was clear and well attached to overlying host PK graft. At two months' follow-up, there was a tuft of new vessels at the graft-host junction at 10-12 o'clock position. There was loose suture at 1 and 2 o'clock along with broken suture at 9 o'clock position. Graft was clear and well attached. Two loose sutures along with broken suture was removed and subconjunctival bevacizumab (Avastin) 2.5mg/0.1ml was given. Patient was discharged with topical prednisolone 1% in tapering dose along with topical antibiotics, antiglaucoma medications for 2 weeks. The patient is under regular followup. At four months follow-up, best corrected visual acuity recorded was 6/9. DMEK graft Yadav R et al DMEK in Failed Penetrating Keratopathy Nepal J Ophthalmol 2018; Vol 10 (20): 194-198 was clear and well attached to overlying host PK graft (Figure 3) . No Vascularization noted. Patient was prescribed glass and was asked to follow up after three months. rapid advancement in the techniques of cornea transplantation. EK has evolved as a promising technique in dealing with the posterior corneal surface pathologies. There are various advantages over repeat PK such as avoidance of full-thickness incisions, multiple sutures on the cornea, induction of ocular surface complications from a totally anesthetic anterior corneal surface of the graft, risk of expulsive bleeding or the development of phthisis bulbi (Anshu A et al, 2013 , Heinzelmann S et al, 2017 , DJ C et al (2007) , Price FW Jr et al (2006 and have shown promising results for DSEK in dealing with posterior corneal surface pathologies and in failing donor endothelium cases. In recent years the newer technique DMEK has outraged DSEK because there is no stromal interface and signifi cantly less posterior surface aberrations leading to better results and faster visual recovery (Anshu et al 2013 , Price MO et al 2013 . Heinzelmann S and colleagues (2017) suggested that a thinner graft in DMEK has a lower rejection rate than DSAEK for failed PK graft. In a study conducted by Schlo GLA and friends (2016) , the rejection episode was 15 times lesser than DSEK and 20 times lesser than PK. In the same study, the cumulative probability of 5-year graft 
Discussion
Corneal transplantation is one of the most successful organ transplantation with penetrating keratoplasty being the most widely performed keratoplasty. Yalniz-Akkaya Z et al (2009) and MacEwen CJ et al (1988) proposed that repeat PK for failed graft has poor prognosis in terms of visual outcome as well as graft survival. Over the years there has been Yadav R et al DMEK in Failed Penetrating Keratopathy Nepal J Ophthalmol 2018; Vol 10 (20): 194-198 survival was 95%. Anshu et al (2012) proposed that this low rejection rate may be due to a reduction in antigenic load in the absence of donor epithelium, stroma, and sutures.
Very recently, Melles GR (2017) histologically examined the eyes with DMEK after PK and found "near-normal corneal anatomy" at the interface between the donor Descemet and the host posterior stroma similar to primary DMEK eyes.
Melles GRJ and colleagues (2015) have also proved the effi cacy of DMEK in failed PK graft in the presence of a long Glaucoma Drainage Device tube. In our case, there was persistent corneal edema after primary PK and was not responding to consecutive four months of medical management but the cornea was clear after DMEK. Our patient achieved BSCVA of 6/9 at four-month follow-up. All the literature have emphasized on the importance of performing the DMEK by the experienced surgeon for the better visual outcome as it is more challenging technically than other as the adherence property of DM is less than stroma (Anshu A et al, 2013; Heinzelmann S et al, 2017; Gundlach E et al 2015) .
In Nepal, though PK was started about fi ve decades ago but increased number of keratoplasty surgeries were performed after the establishment of Nepal Eye Bank. Despite the availability of increased donor tissues there is a long waiting list for patients needing corneal tissues. We believe that increasing experience in DMEK surgeries will increase the donor pool of available tissues as the remaining donor stromal tissues can be used for deep anterior lamellar corneal surgeries or in other ophthalmic surgeries.
Conclusion
DMEK has a higher potential for better visual rehabilitation compared to DSEK and PK. It has also proved its effi cacy in the treatment of endothelial graft failure following PK as it is a less invasive procedure.
